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Introduction 
This document contains the exercises for the Visualization with VisIt class. The exercises 
are broken down into sets that can be completed as the class progresses and you become 
more familiar with using VisIt. The VisIt class allows time for the first few exercises in 
each exercise group, making the remaining exercises optional. 
 

Conventions 
This document will usually give the exact steps needed to complete the exercises but 
exercises will get more difficult and sometimes you will only be given the name of a 
database and an image of a plot, leaving you to figure out how to recreate the image using 
your acquired knowledge of VisIt’s features. Some exercises within an exercise group 
require the successful completion of the previous exercise. 
 
Text formatting conventions 

• Names of controls or windows in VisIt’s user interface will appear in bold print 
but words like: window, button, list, and menu will not usually be printed in bold 
print. 

• When you are asked to type text, the text will be italicized. 
• Filenames will be italicized. 

Organization 
The organization of this exercise guide roughly follows the topics discussed in the 
Visualization with VisIt class, though sometimes new concepts may be introduced before 
they have been discussed in the class for the sake of providing more interesting exercises. 

Tips before you begin 
 

• It might be helpful if you close the compute engine every once in a while after 
making it do a lot of computations to free up memory and resources. Closing the 
compute engine is especially important if you notice that your Windows desktop 
computer becomes sluggish. 

 

Exercise group 1: Working with files 
 
The exercises in this section will give you experience for browsing the file system and 
selecting files using VisIt’s File selection window. 

Exercise 1a) Filtering out unwanted files 
 
This exercise teaches you how to open the File selection window and use it to select files 
that you can plot in VisIt. 
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1. Open the File selection window by clicking on Select files … in the Main 
window’s Controls menu. 

2. Type C:\Program Files\LLNL\VisIt 1.4.1\data into the Path text field and press 
the Enter key. Many data files should appear in the Files pane of the File 
selection window. 

3. Click the window’s Remove all button to clear out the files in the selected files 
list. 

4. Type multi* .silo into the Filter  text field and press the Enter key. This will filter 
out the files that do not begin with “multi”  from the list of available files. 

5. Click the Select all button to select all of the files in the available files list so they 
appear in the selected files list. 

6. Click the OK  button to accept the new list of selected files and dismiss the 
window. The selected files list in the Main window’s File panel should now only 
contain a handful of files that begin with “multi” . 

 

Exercise 1b) Opening a file 
 
Now that the selected files list contains some selected files that begin with “multi” , which 
for the test databases indicates that there are multiple domains in each file, you are ready 
to begin opening files. 

1. Click on multi_rect3d.silo in the Selected files list to highlight the file. 
2. Click the Open button to open the file. 
3. Notice that the Plot and Operator  menu in the Plot list area becomes active 

since there is now an open database. 
4. Click on the Plots menu option in the Plot and Operator  menu to see that most 

plot types have variables that they can plot. When a plot type has variables that it 
can use to create a new plot, it is enabled in the menu.  

5. Open the File information window by clicking on File information … in the 
Main window’s File menu. The File information window displays information 
about the currently open file such as the names of its variables, how many time 
steps it contains, etc. 

6. Click the File information window’s Dismiss button. 
 

Exercise 1c) Making a plot 
 
Now that you know how to open a file, and you have opened a file, you can make a plot 
with that file. We will not cover making a plot in great detail at this point since that will 
be done later but you will at least learn the basics of creating a plot here. 

1. Click the Plots menu option in the Plot and Operator  menu. 
2. Move the mouse down the list to the Pseudocolor  option. This should bring up a 

small pull-right menu (a var iable menu) containing the variables from the open 
file that a Pseudocolor plot can use. 
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3. Select the d option from the Pseudocolor plot’s var iable menu to create a 
Pseudocolor plot of the variable d. Notice that a Pseudocolor plot entry appears in 
the plot list in the center of the Main window. 

4. Click the Draw button above the Plot list in the Main window to make VisIt 
draw the plot and put it in the visualization window. 

5. Click the Delete button to delete the plot from the plot list. 

Exercise 1d) Opening .visit files 
 
Some database file formats are capable of storing multiple time steps in a single file but 
most formats only support storing a single time step in a file. VisIt’s animation controls 
are only enabled for databases with multiple time steps. If you have a set of files where 
each file is a time step in a larger time-varying database, you need to tell VisIt how to 
recognize all of your files as being related in a larger time-varying database. VisIt 
supports a .visit file, which is a text file with the .visit extension that contains all of the 
names for each time state in your time-varying database. 
 

1. Click on the Windows Star t menu button in the lower left corner of the screen. 
2. Click on the Run … option in the Windows Star t menu. 
3. Type: wordpad “ C:\Program Files\LLNL\VisIt 1.4.1\data\wave.visit”  to open 

wave.visit in wordpad so you can examine the contents of the wave.visit text file. 
4. Close wordpad. 
5. Open VisIt’s File selection window by clicking on the Select files… option in the 

Main window’s Files menu. 
6. Type: * .visit into the Filter  text field so only files that end in .visit will be shown 

in the Files list. 
7. Click the Remove all button to clear out the selected files list. 
8. Click the Select all button to add wave.visit to the selected files list. 
9. Click the OK  button to use the new selected files list and dismiss the File 

selection window. 
10. Click on wave.visit in VisIt’s selected files list and click the Open button. 

Opening a file that has multiple time steps places a green database icon next to it 
in the list and expands the database to show all of the cycles that it contains. 

 

Exercise 1e) Automatic file grouping 
 
Using .visit files is required in some cases, but often you can try and have VisIt guess 
how sets of files are related instead of using a .visit file. VisIt provides a feature called 
Automatic file grouping, which causes the database server to scan the list of filenames 
that it reads from the file system and return them to other VisIt components as a single 
database entity that we call a virtual database. 
 
A virtual database is a group of related files that have been combined into a database that 
has no corresponding file on disk. VisIt can sometimes guess file relations incorrectly if 
the filenames for unrelated files match closely enough to the files that are part of a virtual 
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database. Sometimes, you will need to use the filter in the File selection window to make 
sure a virtual database contains only the files that you wanted to be in the virtual 
database. 
 
Automatic file grouping is enabled by default but it can be turned off so related files are 
no longer grouped into virtual databases. If automatic file grouping is off and if you have 
no .visit file to group files, the animation controls in the File panel will not work when 
you open one of the individual time step files because they only have a single time step. 
 

1. Open the File selection window by clicking the Select files… option in the Main 
window’s File menu. 

2. Type: w*.silo into the Filter  text field and press the Enter key to cause the new 
filter to take effect and populate the Files list with only files that begin with w and 
end in .silo. The only entry in the Files list should be a virtual database called: 
wave*.silo database and it will have a few dozen file names under it but they are 
part of the virtual database. 

3. Select the Off option from the File grouping combo box to turn off automatic file 
grouping. Note that the wave*.silo database disappears and is replaced by the 
individual filenames. 

4. We usually always want automatic file grouping to be enabled so turn it back on 
by selecting Smart or On from the File grouping combo box. 

5. Click the Remove all button to clear out the selected files list. 
6. Click the Select all button to add wave*.silo database to the selected files list. 
7. Click the Ok button to use the new selected files list and dismiss the File 

selection window. 

Exercise 1f) Opening at late time in a virtual database 
 
Files with multiple time steps normally cannot be opened at time state other than the first 
time state. Virtual databases, on the other hand, can be opened at later time states because 
they are initially expanded to show all of the files for the database in the File panel. 
Sometimes it is convenient to open a virtual database at a later time state because new 
variables appear later in the time series. VisIt normally uses the metadata, which is the 
information that the File information window displays, from the first time state in the 
time-varying database that is opened. This means if you open the virtual database at the 
first time state, the list variables will only be the variables that are known in the file that 
corresponds to the first time state.  If you know that new variables appear later in the time 
series, then you can open the virtual database at that later time state so the variables that 
appeared later will be available for plotting. 
 

1. Click on wave0170.silo in the wave*.silo database virtual database in the selected 
files list to highlight that later time state. 

2. Click the Open button to open the wave*.silo database virtual database at the late 
time state: wave0170.silo, which has a variable that earlier time states do not 
have. Note that the animation slider ’s active time state is set to a point about 
25% through the length of the animation slider . 
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3. Open the File information window by clicking File information … in the Main 
window’s File menu. The File information window always shows the file 
information for the currently open database, which in this case should be: 
wave*.silo database. Note that it is a virtual database and has several time states. 
Also note that since the database was opened on a later time state, there is a scalar 
variable called: transient that does not appear in earlier time states. 

4. Click the Dismiss button in the File information window to dismiss the window 
for now. 

5. Under the Open and Replace buttons in the Main window’s File panel, there is 
an animation slider . The animation slider  shows where the active time state is 
relative to the entire number of database time states and allows you to set the 
active time state for the open database. Since we opened wave*.silo database on 
cycle 17, the animation slider should be about 25% of the way through the 
database. Click on the animation slider  and drag it back to the first time state. 

 

Exercise 1g) Reopening a database 
VisIt allows you to reopen a database. Here are some common reasons for wanting to 
reopen a database: 

• The file changed on disk 
• You have a running simulation and more time states were added to the database 
• You have switched to a later time state that you know has a new variable and you 

want that variable to appear in the variable lists. 
 
When you open a database using VisIt, the currently open database is set to the database 
that you opened and the Open button turns into a ReOpen button. If you highlight 
another database that you have never opened, the ReOpen button turns back into the 
Open button. If you highlight another database that you have previously opened, the 
ReOpen button turns into the Activate button. When you click the ReOpen button, VisIt 
discards any cached information about the database and rereads that information from the 
database server so variable lists, etc can be updated using the new database information. 
Also, any plots that used the database are regenerated by the compute engine after it 
reopens the database. 
 

1. Open the File selection window by clicking on Select file … from the Main 
window’s File menu. 

2. Type: * .visit into the Filter text field and press the Enter key to apply the new 
filter to the list of files. This should cause a new set of files to show up in the 
Files list. All of the new files should have the .visit extension. 

3. Click the Remove all button to remove old files from the selected files list. 
4. Click on wave.visit in the Files list and then click the Select button, which should 

now be enabled. Clicking the Select button adds the highlighted items in the Files 
list to the selected files list. 

5. Click the OK  button to accept the new Selected files list and dismiss the File 
selection window. 
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6. Click on wave.visit in the selected files list in the File panel to highlight that 
database. 

7. Click the Open/Activate button to open wave.visit. This should cause it to have a 
green database icon added to it and all of its time states should be expanded under 
it. In addition, the database will be open at the first time state. 

8. Click on the Plots option in the Plots and Operators menu to show the Plots 
menu. Add a Pseudocolor plot of pressure by moving the mouse down over the 
Pseudocolor  option in the Plots menu and clicking on pressure in the var iable 
menu. 

9. Click the Draw button to make VisIt draw the new plot. 
10. Use the animation slider  under the ReOpen and Replace buttons in the Main 

window to set the active time state to be 0170. Note that as you move the 
animation slider , the Time text field next to it will display the cycles for the 
database. Stop moving the animation slider  once the Time text field contains 
0170. 

11. Recall from the previous exercise that the wave*.silo database database had an 
extra variable called transient that appeared at cycle 0170. The wave.visit 
database is equivalent to wave*.silo database, except that the latter is a virtual 
database. Look at the variable list now that the active time state is 0170. Note that 
the variable transient is not available. This is because we opened the wave.visit 
database at the first time state. 

12. Click the ReOpen button to make VisIt reopen the wave.visit database at the 
current time state. 

13. Click on the Delete button next to the Draw button above the plot list to delete 
the plot of pressure. 

14. Click on the Plots option in the Plots and Operators menu to show the Plots 
menu. Add a Pseudocolor plot of transient by moving the mouse down over the 
Pseudocolor  option in the Plots menu and clicking on transient in the var iable 
menu. 

15. Click the Draw button to make VisIt draw the new plot. 
16. Click the Delete button to make VisIt delete the plot. 

Exercise 1h) Replacing a file 
 
VisIt provides support for database replacement, which replaces the databases in the plot 
list with a new database. If the new database has the same variables as the old database, 
the plot is regenerated using the new database. However, if you are replacing with the 
same database but with a different time state, then VisIt will just set the active time state 
instead of replacing the databases for the plots in the plot list. 
  

1. Click on the Plots option in the Plots and Operators menu to show the Plots 
menu. Add a Pseudocolor plot of u by moving the mouse down over the 
Pseudocolor  option in the Plots menu and clicking on u in the var iable menu. 

2. Click the Draw button to make VisIt draw the new plot. 
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3. Click on the first time state of wave.visit in the selected files list and then click 
the Replace button to make VisIt switch the time state for wave.visit back to the 
first time state. 

4. Open the File selection window by clicking on the Select files … option in the 
Main window’s File menu. 

5. Type: * .silo * .visit into the Filter  text field and press the Enter key to make VisIt 
use the new file filter. 

6. Click the Select all button to add all of the files the Files list to the selected files 
list. 

7. Click the OK  button to accept the new Selected files list and to dismiss the 
window. 

8. Click on the globe.silo file in the selected files list in the File panel so it is 
highlighted. 

9. Click the Replace button to make VisIt replace the current plot from wave.visit 
with a plot from globe.silo. This will work because both databases have a variable 
called u. If the database we’re using to replace did not have a variable called u, 
VisIt would issue an error message and not regenerate the plot. Note that the 
Animation slider  is no longer enabled since the new database has only one time 
state. 

10. Click the Delete button to make VisIt delete the plot. 
 

Exercise group 2: Remote visualization 
 
Most of the time, data is generated in parallel on large supercomputers either on site or at 
other locales. Few users run simulations on their desktop computers so in order to 
visualize data that was generated on remote computers, the data either has to be moved 
locally to the desktop, if the data is small enough, or moved to a powerful visualization 
server where it can be processed. There are two problems with this because the data 
either has to be moved or performance suffers from having to display the visualization 
code back to the desktop computer through secure shell. To remove both of these 
obstacles to visualization, VisIt allows you to do distributed computing, where you can 
run VisIt locally on your desktop computer but have all of the data processing done in 
parallel on the same machine that generated the data. 
 
In order to run in distributed mode, VisIt needs to know how to run on the remote 
computer. You can furnish information about where to look for the VisIt executable or 
how many processors to use when running in parallel using host profiles. A host profile 
contains all of the information that VisIt needs to run its compute engine and database 
server on the remote computer. 
 
Note  -- Offsite class participants can skip the portions of this exercise group that deal 
with getting connected to a remote computer. Any further mention of files on the 
“ remote”  computer can be disregarded and files located in C:\Program 
Files\LLNL\VisI t 1.4.1\data or /usr/gapps/visit/data can be used for the remainder of 
the class exercises. 
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OTP tokens for workshop accounts on an LC computer will be provided during the class. 
Any instructions that require you to type a name of an LC computer will use: 
REMOTEHOST for the name of the computer since the computer that is used from class 
to class can vary. When you see REMOTEHOST, substitute the name of the computer 
provided by the class instructor. 
 

Exercise 2a) Testing secure shell and OTP token 
This exercise tests out the OTP token and the ability of your classroom computer to run 
secure shell to connect to a remote computer and will familiarize you with running F-
secure shell.  
 

1. Click on the Windows Star t menu on the bottom left of the screen. 
2. Click on the Programs menu. 
3. Click on the F-secure menu option and select F-Secure client from the list of F-

Secure options. This will launch the F-Secure application so you can test out your 
computer’s ability to connect to a remote computer. 

4. Click on the application’s Quick Connect button to start connecting to a remote 
computer. This will activate the Connect to Remote Host dialog. 

5. Type REMOTEHOST into the Host name or  IP address text field. 
6. Look at the account name printed on your OTP token. It will be of the form: 

class##. Type that account name into the User Name text field. Do not use the 
student account name that you used to log into the desktop computer because that 
account name is not valid on the remote computer! 

7. Click the Connect button. 
8. F-Secure should prompt you for a password at this point with a new password 

dialog.  If F-Secure instead tries to log you into REMOTEHOST without asking 
for a password, the log-in will fail. If this happens to you, type 922 into the Port 
text field and click the Connect button again. 

9. Once F-secure shows the password dialog, type the workshop account’s PIN, 
which will be provided by the class instructor,  plus the six digit number that 
appears in the OTP token. Make sure that when you start using a number from the 
OTP token that you type it quickly since the number changes every 5-10 seconds. 
If F-Secure rejects your password then try a few more times. If it still does not 
work, ask the instructor for a new OTP token. 

10. When F-secure accepts your password, it should log you into REMOTEHOST and 
give you a UNIX command prompt.  

11. Type spj and press the Enter key at the command prompt if you want to see the 
status of all of the compute jobs on REMOTEHOST. 

12. Type ju and press the Enter key at the command prompt if you want to see a short 
list of available compute nodes. 

13. If for some reason, you ever want to remove a job from the queue, type prm 
followed by the job id (JID) reported by spj. 

14. Leave F-Secure open but minimize it so it is not in the way. We keep the 
application open so that later you can check on the status of your parallel jobs or 
remove them from the batch queue, if necessary.  
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Exercise 2b) Setting up a host profile (optional) 
In this exercise, you will set up a host profile to access files on REMOTEHOST and 
ultimately to do visualization by having VisIt’s parallel compute engine run there in the 
batch queue. Setting up a host profile might seem a little involved but host profiles for the 
most popular computers on LC’s open and closed networks come preloaded with VisIt so 
you may never have to create your own host profile again. The class instructor will let 
you know if this exercise is required and if it is required then the instructions will be 
provided in class. 
 

Exercise 2c) Accessing files on REMOTEHOST 
Using the host profile created in the previous exercise, it is time to try and access files on 
REMOTEHOST. Note that you will need to enter your token password when VisIt 
prompts you in order to get VisIt’s database server to run on REMOTEHOST. 
 
Be careful when trying to access files on a remote computer using the Windows version 
of VisIt because, unlike its UNIX counterparts, the Windows version is not as good at 
detecting failures to launch VisIt components on the remote computer. If you make a 
mistake, it is possible that you will have to restart VisIt! This is only a shortcoming in the 
Windows version of VisIt. The UNIX versions, including the Linux version, do not have 
any problems detecting failures to launch remote VisIt components. Not only that, the 
UNIX versions of VisIt can be even set up to operate without a password using 
password-less ssh (secure shell). 
 

1. Open VisIt’s File selection window by clicking on Select files… in the Main 
window’s File menu. 

2. Click on the Host combo box to view its list of available hosts. 
3. Select REMOTEHOST from the list of available hosts. This prompts VisIt to 

launch a database server on REMOTEHOST. 
4. You may see a flashing item in the Windows task bar , which is located all along 

the bottom of the screen. Click on it to bring up the Connection progress dialog. 
Note that on Windows, other applications are not permitted to raise their windows 
over the active application so you have to make the Connection progress dialog 
active yourself by clicking on it. 

5. Not long after initiating a connection, VisIt will prompt you for your password 
with the Password window. Enter your pin number and the token number and 
press the Enter key. If your password is not accepted, the Password window will 
pop up again. If your password is accepted, the File selection window will, after a 
short pause, display files from REMOTEHOST. 

6. Type /usr/gapps/visit/data into the Path text field and press the Enter key so VisIt 
will display the data files in that remote data directory. 

7. Select all of the files in the remote data directory by clicking the Select All 
button. 

8. Click the OK  button to accept the new selected files list. 
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Exercise 2d) Posting the compute engine window 
 
The Compute engine window displays the progress for a compute engine while the 
engine is generating plots. Progress is useful so you can gauge how much time an 
operation will take. In addition to showing progress, the Compute engine window also 
has a button to interrupt a compute engine so you can interrupt a compute engine if it 
takes too long. The Compute engine window also has a Close engine button so you can 
close a compute engine if you no longer need it. 
 

1. Click the Compute engines … option in the Main window’s File menu to 
activate the Compute engines window. 

2. Click the Compute engines window’s Post button to post it to the Notepad area. 

 

Exercise 2e) Making plots from remote files and local files 
 
Making plots from remote files is no different from making plots with local files once 
you have the files in your selected files list. The same vis window can even contain plots 
from databases that are located on different computers. 
 

1. If you have files from your local Windows computer, the selected files list will 
now contain a tree of files where the root of the tree is Hosts. Scroll down to near 
the bottom of the selected files list and expand the REMOTEHOST branch by 
clicking on the little plus symbol to the left of the name. Open multi_ucd3d.silo 
on REMOTEHOST by clicking on that filename to highlight it and then click the 
Open button. 

2. Since there is a host profile for REMOTEHOST that is parallel, VisIt will open the 
Profile chooser  window, which allows you to choose how many processors to 
use before launching a compute engine on REMOTEHOST. Choose the parallel 
pbatch profile and do not change the number of processors, etc. since we already 
set that up in a previous exercise. 

3. After the Profile chooser  window is dismissed, VisIt will show the Connection 
progress dialog again with a message indicating that a parallel compute engine is 
being launched on REMOTEHOST. 

4. Add a Pseudocolor plot of u and a Mesh plot of mesh1. 
5. Post the Compute engine window or make it visible if it is obscured. 
6. Click the Draw button. 
7. Once the parallel compute engine is launched on REMOTEHOST, check the 

Compute engine window to make sure that it has a compute engine on 
REMOTEHOST with 4 processors from 1 node. If the Engine combo box shows 
the compute engine for your local computer instead of the compute engine for 
REMOTEHOST, select the entry for REMOTEHOST. After the compute engine is 
launched, it will start processing the plots so you should see the progress meters 
in the Compute engine window start changing. 

8. After the plots appear, open globe.silo from localhost 
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9. Create a Pseudocolor plot of u 
10. Click the Draw button and wait for the new plot to appear in the vis window. The 

spherical plot was generated on your Windows desktop computer and the other 
plots were generated in parallel on REMOTEHOST using data files that exist on 
REMOTEHOST. 

11. Click the Delete button until there are no more plots in the plot list. 

 

Exercise group 3: Working with plots 
 

Exercise 3a) Hiding a plot 
1. Open the File selection window and make sure that the selected files list contains 

multi_curv2d.silo from REMOTEHOST. If the selected files list does not contain 
multi_curv2d.silo, change the host to be REMOTEHOST, and change the 
directory to the VisIt sample data directory (/usr/gapps/visit/data). Change your 
file filter to be * .silo. Click the Select all button to add all files ending in .silo to 
the selected files list. 

2. Open multi_curv2d.silo from REMOTEHOST. 
3. Create a Mesh plot of mesh1 and click the Draw button. 
4. Create a Pseudocolor plot of d and click the Draw button. The visualization 

window should contain plots that together look like a rainbow with mesh lines on 
it. 

5. Create a FilledBoundary plot of mat1 and click the Draw button. Note that the 
FilledBoundary plot covers up the Pseudocolor plot. 

6. If you want to see the Pseudocolor plot again, you need to hide the 
FilledBoundary plot. Click the Hide/Show button to hide it. 

7. Click the Hide/Show button a few times until at last, the FilledBoundary plot is 
hidden again. 

8. Select both the Pseudocolor plot and the FilledBoundary plot in the plot list. 
9. Click Hide/Show a few more times. Note that the (hidden) indicator alternates 

between the two plots. Alternating hidden plots in this manner is more useful in 
3D because plots can sometimes occupy the same screen space and cause depth 
buffer conflicts if you draw them both. This way you only draw one of the plots. 

10. Click the Delete button until all of the plots have been deleted. 
 

Exercise 3b) Changing a plot’s variable 
 
Sometimes it can be a lot of effort to set up a plot with all of its operators and plot 
attributes. If you want to look at related variables with the same plot and keep switching 
back and forth, VisIt allows you to change the variable for selected plots. 
 

1. Create a Pseudocolor plot of d from multi_curv2d.silo and click the Draw button. 
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2. Change the variable to p by clicking on the p option in the Var iables menu in the 
Plot and Operator  menu bar. 

3. Change the variable to u by clicking on the u option in the Var iables menu in the 
Plot and Operator  menu bar. 

4. Change the variable to v by clicking on the v option in the Var iables menu in the 
Plot and Operator  menu bar. 

5. Delete the plot by clicking the Delete button. 
 

Exercise 3c) Pseudocolor plot 
 
The Pseudocolor plot maps scalar values to colors so you can easily pick out regions of 
interest in the data. The Pseudocolor plot is one of the most important plots in VisIt. 
 

1. Open multi_rect2d.silo on REMOTEHOST. 
2. Create a Pseudocolor plot of p. 
3. Click the Draw button. 
4. Open the Pseudocolor  plot attr ibutes window. 
5. Change the centering of p, which is a zone centered variable, to node centered by 

clicking the Nodal radio button and clicking the Apply button. Notice that the 
plot gets smoother. Change back to Natural centering when you are done. 

6. Click the Max radio button to turn on the maximum text field. Type 10 into the 
maximum text field and click the Apply button. This makes the maximum value 
used in coloring the plot 10 instead of the actual maximum data value. Setting the 
limits can improve how colors are spread out when most values in the data cluster 
near the average data value. 

7. Click the Max radio button again to turn it off and click the Apply button. 
8. Better color mapping can also be achieved by using different data scaling. Click 

the Log radio button to use logarithmic data scaling. Click the Apply button. 
9. Click on the Skew radio button to enable skew scaling. Enter a skew factor of 

0.005 into the Skew factor  text field and click the Apply button. 
10. Skew scaling can highlight data at the low end or the high end of the data range. 

Type 10 into the Skew factor text filed to highlight data with larger values. Click 
the Apply button. 
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11. Delete the plot. 
12. Open noise.silo on REMOTEHOST. 
13. Add a Pseudocolor plot of PointVar. 
14. Open the Pseudocolor  plot attr ibutes window. 
15. Click the Scale point size by var iable check box so point scaling is enabled. 
16. Type 0.2 into the Point size text field. 
17. Click the Axis radio button to points will be displayed as axis-aligned planes. 
18. Click the Color  table button and select calewhite. 
19. Click the Apply button to make VisIt generate the plot. 
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20. Add another Pseudocolor plot. This time, use the variable hardyglobal. 
21. Change the opacity of the second plot to 50% by clicking on the Opacity slider 

and decreasing the opacity until it reads 50%. 
22. Click the Apply button. 
23. Click the Draw button in the Main window to make VisIt draw the second 

Pseudocolor plot. Once the plot has been generated, the points from the first 
Pseudocolor plot should be visible inside the second plot because it was made 
transparent. 
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24. Delete both Pseudocolor plots by clicking the Delete button in the Main window 
until there are no more plot entries in the plot list. 

Exercise 3d) Mesh plot 
 
The Mesh plot shows the mesh lines for a mesh variable. 
 

1. Use noise.silo, which was opened in the previous exercise. 
2. Create a Pseudcolor plot and click the Draw button. 
3. Add a Mesh plot of Mesh and click the Draw button. Notice that the mesh lines 

get drawn over the Pseudocolor plot. 
4. Open the Mesh plot attr ibutes window. 
5. Most of the time, the Mesh plot uses the vis window’s foreground color. If you 

want to make it use another color, click the Use foreground check box so it gets 
turned off. Once you’ve done that, click on the Mesh color  color button and 
select a new color for the mesh lines. 

6. Click the Apply button. 
7. Delete both plots. 

 

 

Exercise 3e) FilledBoundary plot 
 
The FilledBoundary plot is for coloring a database’s material subsets so it is obvious 
where they are located in the mesh. This exercise will familiarize you with some of the 
options for the FilledBoundary plot. 
 



Visualization with VisIt Class Exercises 

 18 

11. Open the File selection window and make sure that the selected files list contains 
multi_curv3d.silo from REMOTEHOST. If the selected files list does not contain 
multi_curv3d.silo, change the host to be REMOTEHOST, and change the 
directory to the VisIt sample data directory (/usr/gapps/visit/data). Select 
multi_curv3d.silo from the Files list into the selected files list. 

12. Open multi_curv3d.silo from REMOTEHOST. 
13. Created a FilledBoundary plot of mat1 and click the Draw button. 
14. Click on the Wireframe check box to turn on wireframe mode. Change the Line 

style to dashed and click the Apply button. The FilledBoundary plot will now 
only show the edges of the materials in the mesh as a set of wireframe lines. 

15. Turn off wireframe mode and click the Apply button. 
16. Click on the Multiple radio button to make sure that the plot’s subsets are colored 

using user defined colors. Click on the color for material 1 in the Boundar ies list 
and then click on the color button immediately above it. This will change the 
color for the highlighted subset once you click the Apply button. Set the colors 
for several material subsets and click the Apply button. Note that you may have 
to rotate the plot in the visualization window in order to see your changes. Your 
best bet is to change colors beginning at the bottom of the Boundaries list. You 
can also change the opacities independently for each subset to make some subsets 
more transparent than others. 

17. Highlight multi_ucd3d.silo in the Selected files list. 
18. Click the Replace button to replace the FilledBoundary plot’s database with 

multi_ucd3d.silo. 
19. Since the variable is a material, make the first material in the Boundar ies list be 

partially transparent. This should result in the whole plot being transparent and all 
the same color. 

20. Click the Draw internal sur faces check box to show the material boundaries that 
are internal. Click the Apply button. 

21. Finally, change opacity of the entire plot by dialing down the Opacity slider  to 
about 37%. Make the plot use the xray color table instead of using the user 
defined colors. This should produce a plot that shows a couple internal layers of 
transparent materials, which is a useful feature for looking at nested parts. The 
plot looks reminiscent of a radiograph.  
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Exercise 3f) Contour plot (optional) 
1. Open noise.silo on REMOTEHOST. 
2. Create a Contour plot of hardyglobal. 
3. Open the Contour  plot attr ibutes window. 
4. Type 5 for the new N levels value and press Enter. This should change the 

number of colors in the multiple color  list to 5. 
5. Change the opacity for contour level two to 20%. 
6. Change the opacity for contour level three to 30%. 
7. Change the opacity for contour level four to 40%. 
8. Click the Apply button to make VisIt generate the plot. 
9. Change the plot variable to hgslice using the Var iable menu in the Plot and 

Operator  menu. This will change the plot to 2D. 
10. Type 30 for a new N levels value and press Enter. This should change the 

number of colors in the multiple color  list to 30. 
11. Click the Color  table radio button to make the plot use a color table for its 

colors. 
12. Click the color table button and select the hot color table. 
13. Click Apply to make VisIt regenerate the plot. 
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Exercise 3g) Volume plot (optional) 
1. Open the File selection window and make sure that the Selected files list contains 

CThead_mid.silo from REMOTEHOST. If the selected files list does not contain 
CThead_mid.silo from REMOTEHOST, change the host to be REMOTEHOST, 
and change the directory to the VisIt sample data directory (/usr/gapps/visit/data). 
Select CThead_mid.silo from the Files list into the selected files list. Note that 
your local computer may have a copy of CThead_mid.silo but you want to make 
sure you use the copy from REMOTEHOST so VisIt can process the data in 
parallel. 

2. Open CThead_mid.silo on REMOTEHOST. 
3. Create a Volume plot of head. 
4. Add a Box operator. 
5. Open the Box operator  attr ibutes window. 
6. Type 0.1 for X-minimum. 
7. Type 0.75 for X-maximum. 
8. Type 0 for Y-minimum. 
9. Type 1.1 for Y-maximum. 
10. Type 0.06 for Z-minimum. 
11. Type 0.95 for Z-maximum. 
12. Click the Apply button. 
13. Open the Volume plot attr ibutes window. 
14. Change the number of sample points to 1500000. 
15. Click the Gaussian radio button to change to a Gaussian opacity curve. 
16. Create some curves by clicking in the opacity control. Move the control points 

for the curves to change their shapes. 
17. Change the opacity attenuation to 8%. 
18. Remove some color  control points by clicking the “ -“  button. Arrange the color 

control points and set their colors as shown in the picture below. 
19. Click the Apply button to make VisIt generate the Volume plot. 
20. Experiment with different colors, opacity curves, and views. 
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Exercise 3h) Surface plot (optional) 
 
The surface plot shows subtle differences in value for a 2D scalar variable by 
incorporating the value of the variable into the height of the plot. This exercise will 
familiarize you with some of the options of the Surface plot. 
 

1. Open the File selection window and make sure that the selected files list 
contains noise.silo. If the selected files list does not contain noise.silo, change 
the host to be localhost, and change the directory to the VisIt sample data 
directory (C:\Program Files\LLNL\VisIt 1.4.1\data). Select noise.silo from the 
Files list into the selected files list. 

2. Open noise.silo from REMOTEHOST or from your desktop computer. 
3. Add a Surface plot of hgslice and click the Draw button. The plot normally 

comes up with the Z-axis facing the camera but if you rotate the view a little 
with the mouse, you should be able to make the Z-axis point straight up. 

4. Open the Surface plot attr ibutes window. 
5. Select the calewhite color table by clicking on the color table button next to 

the Z value radio button. Click the Apply button and watch the plot’s colors 
change. 

6. Click the Constant surface color radio button and select a new color for the 
Surface plot. Click the Apply button and watch the plot turn to a single color. 

7. Click the Wireframe checkbox to turn on surface ruling. Click the Wire 
color  button and select the color red. Click the Apply button and watch the 
surface get red lines all over it where the mesh lines lie. 

8. Take turns clicking the L inear , Log, and Skew radio buttons for scaling. The 
scaling options tell the Surface plot how to map the plotted variable to height. 
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Make sure that when you use Skew scaling, you enter an interesting skew 
factor  like 0.01 or 100. 

9. Experiment with setting the min and the max values for the limits. Notice that 
when you increase the data range, by having a larger range in the limits, that 
the height of the surface is lessened. Having smaller limits seems to increase 
the steepness of the plot so if you are examining a 2D database without a lot 
of range in the data, you might try the Surface plot so you can easily pick up 
small variations in the data by detecting large changes in surface height. 

 

 

Exercise 3i) Curve plot (optional) 
 
VisIt can read curve files, which are simple text files of X,Y pairs such as the files used 
by ULTRA. Curves can also be extracted from higher dimensional databases using the 
Lineout operator but that will be covered later. For now, we will look at opening curve 
files and plotting some of the curves out of them. 
 

1. Open the File selection window 
2. Set the host to REMOTEHOST if that is not the current host. 
3. Make sure that /usr/gapps/visit/data/CURVE/curve.visit gets added to your 

selected files list. Click OK  to accept the new selected files list. 
4. Open curve.visit. 
5. Create a Curve plot of parabolic. 
6. Create a Curve plot of flat. 
7. Create a Curve plot of going_down. 
8. Create a Curve plot of going_up. 
9. Use the Animation slider  to set the active time to 0048 so the curves will not be 

so straight. 
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10. Click the Draw button. VisIt should generate four curves in the visualization 
window. 

11. Click on the Curve plot of parabolic in the plot list. 
12. Open the Curve plot attr ibutes window. 
13. Click on the Color  button and select red 
14. Click on the Points check box to make the parabolic curve display points where 

the original x,y curve points are located. 
15. Click the Apply button. 
16. Click on the Curve plot of going_down in the plot list. 
17. Set the Line style to dashed and set the Line width to a thicker width. 
18. Click on the Color  button and select green. 
19. Click the Apply button.  
20. Change the active time back to 0000 and delete all of the Curve plots. 

 

 
 

Exercise group 4: Visualization windows 
 

Exercise 4a) Using multiple windows 
 
It is commonplace to compare databases using multiple VisIt windows. Using multiple 
windows allows side by side comparison of databases so VisIt provides special features 
for cloning windows, copying plots, and locking windows together in time and locking 
views. 
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1. Make sure that wave*.silo database from localhost is in your selected files list 
then open wave*.silo database on your local computer. 

2. Add a Pseudocolor plot of pressure. 
3. Click the Draw button. 
4. Click View option in the Lock submenu in the Main window’s Windows menu. 

This will make the vis window’s view be sent to other windows that have locked 
views when you change the view. 

5. Click Time option in the Lock submenu in the Main window’s Windows menu. 
This will make the vis window’s time be sent to other windows that have locked 
time when you change the active time state. 

6. Click on the Clone window option in the Main window’s Windows menu. The 
Clone window option makes a copy of the active window, including all of its 
plots and view, etc. Cloning the window will make the new window be the active 
window. That is fine because we need to click the Draw button to get vis window 
2’s plots to generate. 

7. Make vis window 1 be the active window by clicking on the Make window 
active button in the vis window’s toolbar. Slowly move the mouse over the 
buttons in the upper left corner and tool tips will appear for the button under the 
mouse cursor. 

8. Click the 1x2 option in the Layout submenu in the Main window’s Windows 
menu. This will cause VisIt to change the sizes of both windows so they can fit 
side by side. 

9. Rotate the plot in the first vis window. Watch the plot in vis window 2 redraw 
with the same view as the plot in vis window 1. 

10. Change the Animation slider  in the Main window to cycle 0350. Watch the plot 
in vis window 2 also change to cycle 0350. 

11. Make vis window 2 be the active window by selecting 2 from the Active window 
combo box in the Main window. This will tell the viewer to make all changes to 
plots from vis window 2. 

12. Change the Animation slider  to cycle 0500. Watch the plot in vis window 1 also 
change to cycle 0500. 

13. Rotate the view in vis window 2 and zoom in a little bit. Watch the plot in vis 
window 1 redraw with the same view as the plot in vis window 2. 

14. Delete window 2 by dismissing it using the Windows window decorations in the 
frame around the vis window. VisIt will make vis window 1 be the active window 
again. 

 

Exercise 4b) View manipulation 
 
VisIt has some special view features that MeshTV did not have. The first one that you 
will use in this exercise is Save view. Save view allows you to save the current view to a 
toolbar button that you can press later. You can save up to 16 views and switch between 
them using a single button click. These views can even be saved to your VisIt 
configuration settings for use in later VisIt runs. The second view feature that you will 
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use in this exercise is Undo view. Undo view lets you return to your last view if you make 
a mistake. You can undo up to 16 view changes. 
 

1. Use the plots from the previous exercise. 
2. Locate the Save view toolbar button in the View toolbar and click it. You can also 

click Save view under the View menu in the popup menu, which you can activate 
by right-clicking in the vis window. 

3. Once you click the Save view button, a new icon with a 1 should appear in the 
toolbar and the popup menu. If you click on that button, VisIt uses the view that 
you currently have set. 

4. Rotate the plot in the vis window. 
5. Click Save view again. This should create a new button with a 2 in it. 
6. Zoom in on the Pseudocolor plot. 
7. Click Save view again. This should create a new button with a 3 in it. 
8. Click the saved view 1 button. 
9. Click the saved view 2 button. 
10. Click the saved view 3 button. 
11. Zoom in on the plot some more. Let’s pretend that you zoomed in accidentally. If 

you want to undo the zoom, click the Undo view button in the toolbar or the 
popup menu. 

12. Delete the Pseudocolor plot. 
 

Exercise 4c) Special 2D view manipulation 
 
Vis windows have several modes. The default mode is navigation mode, which allows 
you to rotate and translate plots to get a nice view of them. Another important mode is 
zoom mode. When a vis window is in zoom mode, you can click in the window and 
sweep out rectangles to zoom in on. 
 

1. Open curv2d.silo on your desktop computer. 
2. Create a Pseudocolor plot of u. 
3. Create a Mesh plot of curvmesh2d. 
4. Click the Draw button. 
5. Switch the vis window into zoom mode by clicking on the magnifying glass 

button in the vis window’s toolbar. 
6. Click on the plot and sweep out a zoom rectangle that you would like to see in 

more detail. If you don’ t like the rectangle that you zoomed in on, remember that 
you can click the Undo view toolbar button. 

7. Zoom in a few times by drawing zoom rectangles. 
8. Click the Reset view toolbar button to switch to the original view for the plots. 
9. Hold down the Shift key and sweep out a zoom rectangle. Note that the rectangle 

is constrained to be square when you hold down the Shift key. 
10. The plots from the current database do not make much use of the vis window’s 

area because they are relatively long and skinny. For plots with this kind of aspect 
ratio, VisIt provides a Full frame mode, that stretches the plots so they take up 
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more of the vis window. The scaling is not uniform in the X and Y dimensions 
but it does get the plots to take up more space. Put the vis window in Full frame 
mode by clicking on Fullframe in the popup menu’s View menu. 

11. When you are done, turn off Full frame mode since it is not required for future 
exercises. 

12. Switch the vis window back into navigate mode. 
13. Delete the plots. 

 
 

Exercise group 5: Working with operators 
 

Exercise 5a) Slice operator 
This exercise teaches you how to add an operator and change some of its attributes and 
make those attributes be the default attributes for the operator. 

1. Open noise.silo on your local computer. 
2. Create a Pseudocolor plot of hardyglobal and click the Draw button. 
3. Add a Slice operator. 
4. Open the Slice operator  attr ibutes window. 
5. Turn off the Project to 2D check box. 
6. Click the Orthogonal Z axis radio button to make the slice plane’s normal be 

along the Z axis. 
7. Click on the Percent radio button in the Origin group and set the Percent to be 

50. This will create a slice plane that is 50% of the way through the data along the 
Z axis. 

8. Click the Apply button. 
9. Click the Make default button to make these slice attributes be the default slice 

attributes for all future slices. If VisIt asks you if you want to really want to make 
these slice attributes be the default slice attributes, click the Ok button. 

10. Delete the Pseudocolor plot 
11. Add a FilledBoundary plot of mat1 and click the Draw button. 
12. Add a Slice operator 

 
The new FilledBoundary 
plot should have the same 
slice plane as your 
Pseudocolor plot had. If you 
have not modified your 3D 
view settings, the picture 
should look like this: 
 
 

13. Project the slice to 
2D by clicking on the 
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Project to 2D check box. 
14. Click the Apply button. The plot should now be 2D but the data in the slice will 

look the same as before. 
 
 
 
 
 
 
 

 

Exercise 5b) Reflect operator 
 
The Reflect operator is useful for displaying the full geometry of a simulation if only half 
or a quarter of it was simulated due to problem symmetry. The Reflect operator can also 
be used in this manner to display plots of multiple types when recreating the full 
geometry through reflection. 
 

1. Open multi_curv2d.silo on your local computer. 
2. Create a FilledBoundary plot of mat1. 
3. Create a Pseudocolor plot of u. 
4. Click the Draw button. Only the Pseudocolor plot will be visible. 
5. Turn off the Apply operators and selection to all plots check box in the Main 

window because we are going to apply the Reflect operator to only the 
Pseudocolor plot. 
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6. Open the Reflect operator  attr ibutes window. 
7. Click on the magenta ball to turn off the data in that quadrant. In this case, we 

only want the data from quadrant 1, which is where the data is located, to be 
reflected into quadrant 4. This will allow us to have the FilledBoundary plot on 
top and have the Pseudocolor plot on bottom. This is a common configuration in 
some movies made at the Lab. 

8. Click the Apply button and click the Yes button when VisIt asks if you want to 
apply the Reflect operator. 

9. Try turning on some other quadrants to see what happens. 
10. Turn on the Apply operators and selection to all plots check box in the Main 

window. 
11. Delete both plots. 

 

Exercise 5c) Clip operator 
The Clip operator clips out regions of a plot using either planes or a sphere as the 
clipping surface. The resulting plot retains its original dimension. The clip operator is 
good for being able to see into the interior of a 3D plot. The Clip operator is useful in 
animations where you remove a wedge of a 3D plot and then move it out to see the inside 
of the plot. 
 



Visualization with VisIt Class Exercises 

 29 

1. Open the File selection window. 
2. Make sure that localhost is the host where you’ re looking for files. 
3. Type C:\Program Files\LLNL\VisIt 1.4.1\data into the Path text field and press 

the Enter key. 
4. Change your filter so you can see all files by typing *  into the Filters text field. 

Press the Enter key for it to take effect. 
5. Click the Remove all button to clear out the files in the selected files list. 
6. Click the Select all button to add all files with to the selected files list. 
7. Open globe.silo. 
8. Create a Pseudocolor plot of speed. 
9. Create a Mesh plot of mesh1. 
10. Click the Draw button. 
11. Add a Clip operator. Note that both plots are regenerated and when they reappear, 

both only have half of the geometry that they once had. 
12. Open the Clip operator  attr ibutes window. 
13. Turn on clipping plane 2 by clicking on the On radio button in the Plane 2 

settings. Click the Apply button in the Clip operator  attr ibutes window. 
14. Turn on clipping plane 3 by clicking on the On radio button in the Plane 3 

settings. Click the Apply button in the Clip operator  attr ibutes window. At this 
point, roughly 1/8th of the plots should be removed, giving you a window into the 
center of the plots. Clipping planes can have any orientation but the planes in this 
example are axis-aligned. 

15. Click on the Sphere tab in the Clip operator  attr ibutes window. This will cause 
VisIt to clip using a sphere. 

16. Type 10 10 10 into the Center  text field. 
17. Type 10 into the Radius text field. 
18. Click the Apply button. This will cause the plot to be clipped by a sphere, 

centered at (10, 10, 10) with a radius of 10. 
19. Type 8 into the Radius text field, type 5 5 5 into the Center  text field and click 

the Apply button. This will cause the plots to be clipped by a sphere centered at 
(5, 5, 5) with a radius of 8. 

20. Click the Inverse check box and click the Apply button. This will make the clip 
operator keep the parts of the plot that it used to throw away, while throwing 
away the parts that it used to keep. 

21. Delete both plots. 
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Exercise 5d) Onion Peel operator 
The Onion Peel operator is useful for zoning in on a particular cell in a database. For 
example, you might be looking for the cell that you know has the highest value. You 
might also be debugging a simulation code that told you there was a problem with a 
specified cell. 
 
Simple case 

1. Use globe.silo from the previous exercise. 
2. Create a Pseudocolor plot of speed. 
3. Create a Mesh plot of mesh1. 
4. Click the Draw button. 
5. Open the Onion Peel operator  attr ibutes window. Pretend that your simulation 

code told you there was a problem with cell 10 in this unstructured mesh. 
6. Type 10 into the Cell # or  ij [k] text field. 
7. Click the Apply button and answer Yes when VisIt asks you if you want to add an 

Onion Peel operator. 
8. Change the layers to be 1 and click Apply. This will give the original cell (cell 

10) and all of its immediate neighbors. 
9. Change the layers to be 2 and click Apply. This will give the original cell (cell 

10) and all of its neighbors within 2 layers. 
10. Delete both plots. 

 
Multiple domain case 

1. Open multi_rect3d.silo on your local computer. 
2. Create a Pseudocolor plot of d. 
3. Create a Mesh plot of mesh1 and click the Draw button. 
4. Add an Onion Peel operator. This should force VisIt to regenerate the plots. When 

the image in the visualization window changes, there should be a single cell from 
domain 1. 
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5. Suppose that we are only interested in cell ijk (5,5,5) in domain 7. Select domain 
7 from the Set list in the Onion Peel operator  attr ibutes window. 

6. Type 5 5 5 into the cell # or  ij [k] text field. 
7. Click the Apply button. VisIt will now produce an image that shows only one cell 

(cell 5,5,5 from domain 7). 
8. Click the Face radio button so layers are grown out only if they share faces with 

previous layers. 
9. Change the layers to be 2 and click the Apply button. 
10. Grow out more layers by incrementing the value in the Layers text field a few 

times. Don’ t forget to click the Apply button. 
11. Delete both plots. 

 

 

Exercise 5e) Transform operator (optional) 
 
The Transform operator is commonly used to change the scale or orientation of one 
database so it can be added to the same vis window as another database for comparison 
purposes. In this exercise, we will create a Contour plot of a skull database and use the 
Transform and Clip operators to position a brain from an unrelated database inside the 
skull! 
 
Note: This exercise should be performed using a parallel compute engine on 
REMOTEHOST since some stages of this exercise require more resources than are 
typically found on a desktop workstation. 
 

1. Open the File selection window. 
2. Make sure that REMOTEHOST is the host where you’ re looking for files. 
3. Type /usr/gapps/visit/data into the Path text field and press the Enter key. 
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4. Change your filter so you can see all files by typing *  into the Filters text field. 
Press the Enter key for it to take effect. 

5. Click the Remove all button to clear out the files in the Selected files list. 
6. Click on CThead_mid.silo in the Files list and click the Select button to add 

CThead_mid.silo to the Selected files list. 
7. Browse into the ANALYZE directory by either typing: 

/usr/gapps/visit/data/ANALYZE into the Path text field or by double-clicking the 
ANALYZE directory. 

8. Click on s01_anatomy_stripped.img and click the Select button to add that file to 
the Selected files list. 

9. Click OK  to accept the new list of selected files. 
10. Open CThead_mid.silo. 
11. Add a Contour plot of the head variable. 
12. Open the Contour  plot attr ibutes window and change the Select by to be 

Value(s). Type the value: 25 into the text field next to Select by and press the 
Enter key. This will create a single contour for the value 25 in the data range and 
the multiple color list will update to have a single color. Set the color to white. 

13. Click the Apply button in the Contour  plot attr ibutes window. 
14. Add a Clip operator to the Contour plot. 
15. Open the Clip operator  attr ibutes window 
16. Set the attributes for plane 1. Type: 0.42 0 0 into the Origin text field. Type: -1 0 

0 into the Normal text field. Turn plane 1 on. 
17. Set the attributes for plane 3. Type: 0.42 0 0.4 into the Origin text field. Type 0 0 

–1 into the Normal text field. Turn plane 3 on. 
18. Click the Apply button in the Clip operator  attr ibutes window. 
19. Click the Draw button to make VisIt generate the skull plot in parallel on 

REMOTEHOST. 
 

Here are the instructions for the brain transplant using the Transform operator. 
 

1. Open s01_anatomy_stripped.img. 
2. Turn off the Apply operators and selections to all plots check box in the Main 

window. We have to do this because we are going to add multiple Transform 
operators and if that flag is on then both transforms will get the operator attributes 
that we set later. 

3. Add a Contour plot of Variable. 
4. Open the Contour  plot attr ibutes window and change the Select by to be 

Value(s). Type the value: 38 into the text field next to Select by and press the 
Enter key. This will create a single contour for the value 38 in the data range and 
the multiple color list will update to have a single color. Set the color to be rose. 

5. Expand the new Contour plot entry in the plot list. 
6. Add a Transform operator using the Operators menu. 
7. Open the Transform operator  attr ibutes window and turn on rotation by 

clicking the Rotation check box. Type: 0 1 0 into the Axis text field. Type: 90 
into the Amount text field and make sure that the Deg radio button is set so that 
we are entering a rotation of 90 degrees about the Y-axis. 
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8. Add another Transform operator using the Operators menu. 
9. Turn on rotation by clicking the Rotation check box. Type: 1 0 0 in the Axis text 

field. Type: 90 into the Amount text field and make sure that the Deg radio 
button is set so that we are entering a rotation of 90 degrees about the X-axis. 

10. Turn on scaling by clicking the Scale check box. Type 0.0021 for the X scaling 
text field. Type 0.00195 for the Y scaling text field. Type 0.00195 for the Z 
scaling text field. 

11. Turn on translation by clicking the Translate check box. Type 0.41 for the X 
translation text field. Type 0.53 for the Y translation text field. Type 0.355 for the 
Z translation text field. 

12. Click the Apply button to apply the new Translate operator attributes to the 
second Translate operator. 

13. Click the Draw button to start generating the brain on REMOTEHOST. This plot 
will not be generated quite as fast as the skull because it is a somewhat larger 
database than the skull and it is not domain decomposed so VisIt cannot generate 
the plot in parallel. 

 
The resulting plots should look something like this: 

 

Exercise 5f) Index select operator (optional) 
The index select operator allows you to resample your data down to fewer cells. The 
Index select operator also you select out a rectangular brick of cells. 
 
Resampling 

1. Open noise.silo on your local computer. 
2. Create a Pseudocolor plot of radial. 
3. Create a Mesh plot of Mesh. 
4. Click the Draw button. 
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5. Turn on the Apply operators and selection to all plots check box in the Main 
window if it is not turned on since we want the Index select operator to apply to 
both plots. 

6. Open the Index select operator  attr ibutes window. 
7. Click the 3D dimension radio button because the plots to which we’re applying 

the operator are 3D. 
8. Type 0:max:2 into the top Min,max,incr  text field, which is for selecting the cell 

indices for the X dimension. We’re telling the operator to take every other cell. 
9. Type 0:max:4 into the middle Min,max,incr  text field, which is for selecting the 

cell indices for the Y dimension. We’re telling the operator to take every 4th cell. 
10. Type 0:max:8 into the bottom Min,max,incr  text field, which is for selecting the 

cell indices for the Z dimension. We’re telling the operator to take every 8th cell. 
11. Click the Apply button in the Index select operator  window and click the Yes 

button when VisIt asks whether you want to apply the Index select operator. 
When VisIt is done regenerating the plots, the X dimension should have ½ the 
cells, the Y dimension should have ¼ the cells, and the Z dimension should have 
1/8 the cells that it originally had. 

 

 
 
Extracting a brick of cells 

1. Use the current plots and Index select operator. 
2. Type 10:30:1 into the top Min,max,incr  text field. 
3. Type 10:20:1 into the middle Min,max,incr  text field. 
4. Type 10:15:1 into the bottom Min,max,incr  text field. 
5. Click the Apply button. 
6. Delete both plots. 
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Exercise 5g) Threshold operator (optional) 
The Threshold operator removes cells that do not have values that fall within the desired 
range. This exercise will show you how to remove cells by thresholding using the plotted 
variable and by thresholding using another database variable. 
 
Threshold using the plotted variable 

1. Open noise.silo on your local computer if it is not already open. 
2. Create a Pseudocolor plot of hardyglobal. 
3. Click the Draw button. 
4. Open the Threshold operator  attr ibutes window. 
5. We want to find the cells in the plot that have high values for the plotted variable 

so type 5.5 into the Lower bound text field. This will cause VisIt to throw out all 
cells that don’ t have nodes that have values higher than 5.5. 

6. Click the Apply button in the Threshold operator  attr ibutes window. 
 

Threshold using another variable 
1. Sometimes it use useful to see the values for the plotted variable but select cells 

based on the value of another variable. The Threshold operator usually uses 
default, which evaluates to the plotted variable but if you want to threshold using 
another variable, you can do that. Let’s show the plotted variable but only for 
cells whose chrome material volume fraction is at least 0.75. 

2. Type 0.75 into the Lower bound text field. 
3. Type chromeVf into the var iable text field. The chromeVf variable is another 

variable in the noise.silo database that contains the chrome material’s volume 
fraction in each cell. 

4. Click the Apply button. 
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Exercise 5h) Isosurface operator (optional) 
The Isosurface operator lets you create contours of one variable while coloring the plot 
by another variable. In this example, we will display a variable while contouring by a 
material volume fraction. 
 

1. Open noise.silo on your local computer if it is not already open. 
2. Create a Pseudocolor plot of hardyglobal. 
3. Click the Draw button. 
4. Open the Isosur face operator  attr ibutes window. 
5. Change Select by to be Value(s) and type in a value of 0.7. 
6. Type chromeVf into the var iable text field. We are going to create a single 

isosurface with a value of 0.7 in the chromeVf variable. This has the effect of 
contouring by a material volume fraction since chromeVf is the volume fraction of 
the chrome material in each cell. 

7. Click the Apply button. 
8. Delete the plot. 
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Exercise 5i) Box operator (optional) 
The Box operator selects cells that lie within an axis-aligned box and removes all other 
cells from plots to which the Box operator is applied. 
 

1. Open noise.silo on your local computer if it is not already open. 
2. Create a Pseudocolor plot of hardyglobal. 
3. Click the Draw button. 
4. Open the Box operator  attr ibutes window. 
5. Let’s extract only those cells that are in a box whose origin is at (0,0,0) and 

measures 7 on each side. 
6. Type 7 into the X-Maximum text field. 
7. Type 7 into the Y-Maximum text field. 
8. Type 7 into the Z-Maximum text field. 
9. Click the Apply button. 
10. Delete the plot. 
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Exercise 5j) Cone operator (optional) 
The Cone operator slices 3D plots with a cone and it can either leave the slice in 3D or it 
can unravel the cone into a 2D projection of the cone to make checking for radial 
symmetry easy. 
 

1. Open multi_rect3d.silo on your local computer. 
2. Create a Pseudocolor plot of d. 
3. Click the Draw button. 
4. Open the Cone operator  attr ibutes window 
5. Type 25 into the Angle text field. The angle is specified in degrees. 
6. Type 0.5 0 0.5 into the Origin text field. The origin is the point of the cone. 
7. Type 0 1 0 into the Direction text field. We want a cone that points straight 

down so we entered 0 1 0, which is the Y-axis. 
8. Finally, we want to project the plot to 2D so we can check symmetry. Click 

the Projected to 2D radio button. 
9. Click the Apply button and answer Yes when VisIt asks you to apply the 

operator. Note that you might need to reset the view in order to see the plot. 
10. To reset the view, right click the mouse in the visualization window and 

choose View->Reset view in the popup menu. 
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Exercise 5k) Inverse ghost zone operator (optional) 
The inverse ghost zone operator is useful for finding out if your database has ghost zones, 
which are zones at domain boundaries that are normally not displayed and used internally 
for such purposes as producing smooth Contour plots. 
 
VisIt is distributed with the Inverse ghost zone operator but it is not enabled by default. 
In order to do this exercise, you must enable the Inverse ghost zone operator, which will 
require you to restart VisIt. 
 
Enabling the Inverse ghost zone operator: 

1. Open the Plugin Manager  window using the Options->Plugin Manager  menu 
option. 

2. Click on the Operators tab 
3. Click on the checkbox next to the Inverse ghost zone operator to enable it. 
4. Dismiss the Plugin Manager  window 
5. Save your settings by clicking on the Options->Save settings menu option. 
6. Quit VisIt 
7. Start VisIt 
8. The Inverse ghost zone operator should be listed in the Operators menu. 

 
Using the Inverse ghost zone operator: 

1. Open the File selection window. 
2. Change the host to REMOTEHOST. 
3. If the path is not set to /usr/gapps/visit/data then change to that path. 
4. Clear out the selected files list by clicking the Remove all button. 
5. Change the filter to be * .silo so all files ending in .silo are available. 
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6. Click the Select all button so all files in the Files list are added to the selected 
files list. 

7. Click OK  to accept the new Selected files list and dismiss the File selection 
window. 

8. Open multi_ucd3d.silo. 
9. Create a Pseudocolor plot of d. 
10. Create a Mesh plot of mesh1. 
11. Click the Draw button. 
12. Add an Inverse ghost zone operator. 
13. Delete the plot when you are done. 

 

 

Exercise 5l) ThreeSlice operator (optional) 
The ThreeSlice operator computes three axis-aligned slice planes that converge at a point. 
The ThreeSlice operator is a nice, quick way to see inside 3D plots. In this exercise, we 
will examine the contents of a CT scan of a head using the ThreeSlice operator. 
 

1. In the previous exercise, you selected files from REMOTEHOST. We will use 
files from that computer again in this exercise. Open CThead_mid.silo. 

2. Create a Pseudocolor plot of head. 
3. Open the Pseudocolor  plot attr ibutes window and make the plot use Skew 

scaling with a Skew factor  of 0.005. Be sure to click the Apply button in the 
Pseudocolor  plot attr ibutes window for the new scaling to take effect. 

4. Add a ThreeSlice operator to the Pseudocolor plot. 
5. Open the ThreeSlice operator  attr ibutes window. 
6. Type 0.42 into the X text field. 
7. Type 0.6 into the Y text field. 
8. Type 0.5 into the Z text field. 
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9. Click the Apply button in the ThreeSlice operator  attr ibutes window. 
10. Click the Draw button to make VisIt draw the plot. 
11. Do not delete the plot. Will use it in the first exercise in the next exercise group. 

 

 

 

Exercise group 6: Interactive tools 

Exercise 6a) Point tool 
The point tool lets you move a point around the vis window. Some plots and operators 
use the point tool’s information to set their attributes. In the exercise for the ThreeSlice 
operator in the last exercise group, we created a plot that gets sliced with the ThreeSlice 
operator. The ThreeSlice operator’s attributes can be set using the Point tool so we are 
going to turn on the Point tool in this exercise and move the origin of the ThreeSlice 
operator from the last exercise. If you have not done exercise 5l, do it now. 
 

1. Turn on the point tool by clicking on the Point tool button in the Tools toolbar. 
This should make the point tool’s hot point visible. 

2. Move your mouse into the point tool’s hot point, click with the left mouse button, 
and drag the hot point to the left and release the mouse button. Once you release, 
VisIt sets the origin for the ThreeSlice operator and regenerates the plot. 

3. Repeat step 2 but first hold down the Shift key before you click inside the point 
tool’s hot point. Move the mouse up and down to move the point tool in the 
direction of the axis that most faces the camera. Moving up moves backwards and 
moving the mouse down moves the point tool forwards. 
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4. Rotate the plot using the mouse. Rotation is done the same as it usually is if you 
keep the mouse outside of the point tool’s hot point. 

5. Move the point tool some more and get comfortable with moving it around. 
6. You can move the point tool in the plane that most faces the camera if you hold 

down other modifier keys. Holding down the Crtl key moves the point tool up and 
down as you move the mouse up and down. Holding down both Shift and Ctrl 
keys moves the point tool left and right as you move the mouse left and right. 

 

Exercise 6b) Plane tool with multiple windows 
 
The plane tool allows you to interactively position a slice plane or plane source for the 
Streamline plot. In this example, we will use the Pseudocolor plot from the previous 
exercise but we will apply a Slice operator to it instead of a ThreeSlice operator. Then we 
will use the plane tool to set the slice plane used for the Slice operator. 
 

1. In previous exercises, you created a Pseudocolor plot from CThead_mid.silo and 
applied a ThreeSlice operator to it. We will use that same plot for this exercise. 

2. Remove the ThreeSlice operator from the Pseudocolor plot by either expanding 
the plot and clicking the operator delete “X”  button or by clicking the Remove 
last operator  option in the Operators menu. 

3. Open the Slice operator  attr ibutes window 
4. Click on Orthogonal X Axis radio button since we want to initially slice along 

the X axis. 
5. Click on the Point radio button since we want to slice at a point. Next, type 0.42 

0.5 0.5 into the Point text field. 
6. Type 0 0 -1 into the Up Axis Direction text field. If the Up Axis Direction text 

field is not enabled, skip this step. 
7. Turn off the Project to 2D axis check box. 
8. Click the Apply button and answer Yes when VisIt asks you to apply the Slice 

operator. 
9. Turn on the plane tool by clicking on the Plane tool button in the Tools toolbar. 
10. Now try locking tools. When you lock tools, changing a tool in one window sends 

the new tool attributes to other windows that have also locked their tools. This 
will allow us to interactively move a slice plane in the first window and have it 
affect other windows. To lock tools for the window, click on the Main window’s 
Windows menu option. Then click on the Lock submenu under the Windows 
menu. Finally, click on the Tools option in the Lock submenu. 

11. Switch to the 1x2 window layout by clicking on the Main window’s Windows 
menu option, and clicking on the 1x2 option under the Layouts submenu. This 
will cause VisIt to create a copy of the first visualization window and then resize 
both windows to they can be placed side by side. Note that the new window gets 
the plots and lock setting from the first window. 

12. Make vis window 2 be the active vis window. 
13. Open the Slice operator  attr ibutes window if you dismissed it. 
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14. Turn on the Project to 2D check box for the Slice operator. This will only apply 
to the Slice operator in vis window 2. 

15. Move the plane tool in vis window 1 along its normal axis by clicking in its 
Normal translation hot point and moving the mouse up or down. When you 
move the slice plane now, both windows should update because their tools are 
locked. 

16. Experiment with the plane tool by moving various hot points and watch both 
visualization windows update. 

17. When you are done, delete the second vis window and switch to a 1x1 window 
layout so vis window 1 is again full size. 

 

 
 

Exercise 6c) Plane tool with multiple plots (optional) 
 
Interactive tools can be used to set the attributes for one plot of many plots in the plot list. 
In this example, you will learn how to set the slice plane attributes for one plot and not 
another using the plane tool. 
 

1. This example uses the sliced Pseudocolor plot from the last exercise but it also 
requires you to create another plot. Add a new Pseudocolor plot of head. 

2. Open the Pseudocolor plot attributes window and make the new Pseudocolor plot 
use the calewhite color table instead of the hot color table. This will make the 
plots easier to tell apart. 

3. Turn off the Apply operators and selection to all plots check box in the Main 
window since that toggle would interfere with the upcoming instructions. 

4. Apply a Slice operator to the new Pseudocolor plot. 
5. Open the Slice operator  attr ibutes window. 
6. Turn off the Project to 2D check box and click Apply. 
7. Click the Draw button. 
8. Now there should be two sliced Pseudocolor plots in the vis window. 
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9. Move the plane tool. This should set the slice attributes for the second 
Pseudocolor plot. 

10. Click on the first plot entry in the plot list so only the first Pseudocolor plot is 
selected. This should cause the plane tool to reset to that plot’s slice plane. 

11. Move the plane tool and watch the first Pseudocolor plot update. 
12. Switch the plot selection a few times in the plot list and move the plane tool until 

you get the hang of how it works to set the slice attributes for individual plots. 
 

 
 
 
 

Exercise group 7: Subsets 
This exercise group focuses on the Subset window and using it to remove subsets from 
plots. 
 

Exercise 7a) Material selection 
This exercise focuses on material selection, which is when you remove materials from a 
plot. 
 

1. Open the File selection window and add all of the files that end in .silo on your 
local computer in the C:\Program Files\LLNL\VisIt 1.4.1\data directory to the 
selected files list. 

2. Click the OK  button to accept the new selected files list. 
3. Open rect3d.silo from your local computer. 
4. Create a FilledBoundary plot of mat1. 
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5. Click the Draw button. 
6. Open the Subset window by clicking on the Subset icon in the plot entry or by 

clicking on Subset … in the Main window’s Controls menu. The window will 
show the name of the mesh (quadmesh3d) on which the material variable mat1 is 
defined. 

7. Click on mat1 to show the material subsets in the window’s middle pane. 
8. Turn off the material 2 subset by clicking on its check box and clicking the 

Subset window’s Apply button. 
9. Turn off the material 4 subset by clicking on its check box and clicking the 

Subset window’s Apply button. 
10. Now reverse the material selection by clicking on the middle pane’s All sets 

Reverse button. The All sets Reverse button turns on subsets that are off and 
vice-versa for all sets. 

11. Make sure that the Apply operators and selection to all plots check box in the 
Main window is still off. 

12. Add a Mesh plot of quadmesh3d and click Draw. The new plot should have the 
same subsets selected as the first plot. 

13. Click the All sets Reverse button in the middle pane of the Subset window to 
reverse the selection (SIL restriction) for all of the Mesh plot’s subsets. Click the 
Apply button. The colored surfaces for the FilledBoundary plot should now never 
be obscured by any mesh lines since they have opposite SIL restrictions. 

 

 
 

Exercise 7b) Domain selection 
 
This exercise focuses on domain selection, which is when you remove domains from a 
plot so they are not processed or drawn in the visualization. 
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1. Open tire.silo on your local computer. 
2. Create a Subset plot of domains. 
3. Create a Mesh plot of tire and click the Draw button. 
4. Open the Subset window. Since the tire.silo database has both domain and 

material subsets, there are two subset categories under tire, which is the mesh that 
is comprised of the domain and material subsets. 

5. Make sure that the Apply operators and selection to all plots check box in the 
Main window is still off. 

6. Select both plot entries in the plot list. 
7. Click on the domains category in the Subset window. This should cause the 

middle pane of the Subset window to be filled with a list of the database’s 
domain subsets. 

8. Turn off the domain1 subset by clicking on its check box. Click the Apply button. 
The domain1 subset for both plots should go away because, although the Apply 
operators and selection to all plots check box is off, we have selected both plots 
in the plot list and the Subset window sets the SIL restriction for the selected 
plots if the afore-mentioned check box is off. 

9. Select the plot entry for the Subset plot in the plot list. 
10. Turn off the domain 2 subset and click the Apply button. Note that it only turned 

off the domain 2 subset for the first plot. 
11. Turn on the Apply operator  and selection to all plots check box in the Main 

window. 
12. Turn on the domain 1 subset and click Apply. Notice that domain 1 turns on and 

both plots now get the same SIL restriction. 
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Exercise 7c) Selections involving more than one category 
 
The Subset window allows you to turn on subsets using more than one subset category. 
This capability lets you turn off both domains and materials at the same time or perhaps 
turn off material 2 in domain 1. This exercise will show you how to set a plot’s SIL 
restriction using more than one subset category. 
 

1. Use the plots left over from the previous exercise and open the Subset window 
again if you closed it. 

2. Click on the check box next to the tire subset in the first panel to turn on all 
subsets. 

3. Click on the domains category under tire in the first panel. This will cause the 
domain subsets to be listed in the middle panel. 

4. Turn off the domain1 subset. 
5. Turn off the domain4 subset 
6. Click on the green triangle to the left of the domain4 subset. This will expand the 

domain4 subset and show remaining categories that can be selected. The only 
option will be Materials. 

7. Click on the Materials category under the domain4 subset. This will cause the 
materials for the domain4 subset to be listed in the third panel. 

8. Turn on the domain4, 2 Steel and domain4, 3 Cord material subsets. 
9. Click the Apply button. 

 

 
 

 



Visualization with VisIt Class Exercises 

 48 

Exercise 7d) Practice creating more complex SIL restrictions 
 
This exercise will give you more practice with creating SIL restrictions. 
 

1. Use the plots from the previous exercise but change the SIL restriction so the 
image looks like the following image: 

 
 

2. Delete both of the previous plots. 
3. Open multi_curv2d.silo. 
4. Create a Pseudolor plot of d. 
5. Create a Mesh plot of mesh1. 
6. Create a FilledBoundary plot of mat1. 
7. Click the Draw button. 
8. Set the SIL restriction for each plot until your image looks like this: 
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9. Change the colors for the FilledBoundary plot to rose, yellow, and lavender. 
10. Change the SIL restriction for all plots until your image looks like this: 
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Exercise group 8: Quantitative Analysis 

Exercise 8a) Creating expressions 
 
VisIt provides powerful expressions that allow you to create new variables derived from 
values stored in your database. This exercise focuses on creating a few expressions using 
values stored in a database and plotting them. 
 

1. Delete any plots that may be in the plot list. 
2. Open rect2d.silo on your local computer. 
3. Open the Expression window by selecting the Expressions … option from the 

Main window’s Controls menu. 
4. Click the New button to create a new blank expression. Change the name of the 

new expression to log_p. Change the definition of the new expression to log(p). 
5. Click the New button to create a new blank expression. Change the name of the 

expression to scaled_log_p. Change the definition of the new expression to (log_p 
/ 1.626) *  2. *  3.14159. Tip: don’ t put a period after the 3.14159 when you define 
your expression. 

6. Click the New button to create a new blank expression. Change the name of the 
expression to xc. Change the definition of the new expression to 
cos(scaled_log_p).  

7. Click the New button to create a new blank expression. Change the name of the 
expression to yc. Change the definition of the new expression to 
sin(scaled_log_p). 

8. Click the New button to create a new blank expression. Change the name of the 
new expression to newvec. Change the definition of the new expression to {xc, yc} 
*  0.25. Set the expression type to Vector Mesh Variable. 

9. Create a Pseudocolor plot of scaled_log_p and click the Draw button. 
10. Create a Vector plot of newvec. 
11. Open the Vector  plot attr ibutes window. 
12. Click on the Constant color button so all vectors will be the same color. 
13. Type 0.18 into the Scale and Head size text fields. 
14. Click on the Str ide radio button and make sure the stride is 1 so all vectors are 

shown. 
15. Click the Draw button to make VisIt plot the new vector variable that we created 

from a few other derived variables. 
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Exercise 8b) Pick 
 
VisIt’s pick mode allows you to inspect the values for any node or zone in the visible 
plots by clicking on the nodes or cells that you want to know about. Pick works for 1D, 
2D, and for 3D meshes and the variables defined on them but in this exercise, we will 
focus on 2D picking. 
 

1. Open noise.silo on your local computer. 
2. Create a Pseudocolor plot of hgslice. 
3. Create a mesh plot of Mesh2D. 
4. Click the Draw button. 
5. Switch the vis window to node pick mode, which finds the closest node to any 

place that you click in the window and return the important information for that 
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node.  To switch into node pick mode, click on the Node pick button in the Mode 
toolbar or click on Node pick in the popup menu’s Mode submenu. 

6. Click somewhere on the plots in the vis window. VisIt’s Pick window will appear 
with information about the pick point that is drawn in the vis window. The 
information will be about the Mesh plot since that is the plot that is selected in the 
plot list. 

7. Select the Pseudocolor plot in the plot list. 
8. Click somewhere on the plots in the vis window. The Pick window will display 

more information but this time the information will contain values for the hgslice 
variable since the Pseudocolor plot is selected. In general, select the plot for 
which you want pick information. 

9. Since Mesh2D is a structured mesh, it would be nice if VisIt would display the 
logical node indices of the node that we picked. 

10. Open the Pick window if it is not already open. 
11. Click on the Domain-Logical Coords check box for both nodes and zones and 

click the Apply button. 
12. Perform some more picks in the visualization window. The new pick information 

will contain the logical cell and node indices. 
13. Switch the vis window into zone pick mode. 
14. Perform some more picks in the vis window. The new pick information will 

contain the values for all nodes in the cell that you picked since hgslice is a nodal 
variable. 

15. Now since there are undoubtedly many pick points in the vis window, clear the 
pick points by choosing Clear  pick points from the popup menu’s Clear  menu. 

 

Exercise 8c) Lineout 
 
Lineout creates a curve by sampling values along a line and then using the values to plot 
a curve in another vis window. When you put a vis window in lineout mode, any line that 
you draw ends up generating a new curve. VisIt’s lineout mode can only draw lines on 
2D plots but there are other ways to create lineout curves for 3D data. This exercise will 
focus on 2D data. 
 

1. Use the plots from the previous exercise. 
2. Put the vis window into lineout mode using the Mode toolbar or the mode options 

in the popup menu. 
3. Draw a line across the Pseudocolor plot of hgslice. 
4. VisIt will open a new vis window and plot a curve in it. The curve was created by 

extracting the data along the line that you drew. 
5. Select the 1x2 window layout so both windows can be put side by side. 
6. Draw more lines to create more curves. 
7. Choose Clear  reference lines from the popup menu’s Clear  menu to clear all of 

the reference lines in vis window 1. 
8. Switch vis window 1 back into navigate mode. 
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Exercise 8d) Queries 
 
VisIt provides a Query window that allows you to query values that can be calculated 
about a database. The Query window can also be used to precisely position pick points 
and lineouts. 
 

1. Use the plots from the previous exercise. 
2. Open the Query window by clicking the Query… option in the Main window’s 

Controls menu. 
3. Highlight the 2D area query in the Quer ies list and click the Query button to 

make VisIt calculate the surface area for the currently selected plot in the plot list. 
The answer gets printed to the Query results text box in the Query window. 

4. Highlight the WorldPick query in the Quer ies list. 
5. Type -4.3  4.78  into the Query point text field and then press the Query button. 

This causes VisIt to add a zone pick point at the specified point. 
6. Highlight the WorldNodePick in the Queries list. 
7. Type -3.6 3.6 into the Query point text field and press the Query button. This 

causes VisIt to return pick information for the node nearest the specified point. 
Again, the query results are printed in the Query results text box. 

8. Highlight the Lineout query in the Quer ies list. 
9. Type -8.5 8.2 0 into the Star t point text field. 
10. Type 8.6 -9.3 0 into the End point text field. 
11. Type 100 into the Samples text field. 
12. Click the Query button. VisIt will create a lineout using the specified point and 

add a curve to vis window 2. Lineouts for 3D variables can be performed through 
the Query window! 

13. Delete vis window 2. 
14. Delete all of the plots from vis window 1. 

 

Exercise 8e) Plot MinMax Query (optional) 
 
In this exercise, we use the MinMax query for a plot to determine the minimum and 
maximum values for a plot of a nodal variable. We want to find a zone that contains the 
node where the highest value occurs and plot only that one zone. 
 

1. Open noise.silo on your local computer. 
2. Make a Pseudocolor plot of hardyglobal and click the Draw button. 
3. Open the Quer ies window by selecting Quer ies … from the Main window’s 

Controls menu. 
4. Select the MinMax query from the Quer ies list. 
5. Click the Query button to make VisIt calculate the minimum and maximum 

values in the plot. 
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6. Open the Threshold operator  attr ibutes window and type the maximum value 
reported by the query into the Lower bound text field. 

7. Click the Apply button and answer Yes when VisIt asks if you want to apply the 
Threshold operator. 

 

Exercise group 9: Making it pretty 
VisIt provides a lot of flexibility for changing the look and feel of plots so they can be 
beautified for presentations. Often, changing the color table, lighting, or adding 
annotations can improve the look of a plot and make it more appealing. 

Exercise 9a) Color tables 
1. Open multi_curve2d.silo on your local computer. 
2. Create a Pseudocolor plot of d and click the Draw button. 
3. Open the Pseudocolor  plot attr ibutes window. 
4. Make the Pseudocolor plot use the Default color table, so it will use whichever 

color table is the active continuous color table. Click the Apply button and 
dismiss the window. 

5. Open the Color  table window by clicking on the Color  table … option in the 
Main window’s Controls menu. 

6. Change the active continuous color table to calewhite by selecting calewhite from 
the list of Continous color  tables near the top of the Color  table window. Click 
the Apply button for the change to take effect. Notice how the Pseudocolor plot 
now uses the new active continuous color table. 

7. Change the active continuous color table a few more times. 
8. Type democolortable into the Name text field and then click the New button to 

create a new color table called democolortable that is based on the color table that 
is highlighted in the color table list in the Manager  area. 

9. Change the number of color control points by typing a new number into the 
Number of colors text field and pressing Enter to cause the color table to get a 
new number of color  control points. 

10. Move the color  control points around by clicking on them and dragging them to 
a new location. 

11. Change the colors for the color  control points by right-clicking on them and 
selecting a new color from the color  palette. You can also use the Red, Green, 
Blue color sliders to set the color directly for the active color  control point. 

12. To make a color  control point active, click on it with the mouse. 
13. Click on the Align button if you want to evenly distribute the color  control 

points. 
14. Change the active continuous color table to be democolortable by selecting 

democolortable from the list of Continuous color  tables. 
15. Click the Apply button. The Pseudocolor plot in the vis window should now be 

using your new color table. 
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Exercise 9b) 2D Annotation settings 
 
This exercise will familiarize you with the basics of setting 2D annotation options using 
the controls on the 2D tab in the Annotation window. The controls on the 3D tab set the 
annotation options for the 3D axes but since the procedure for setting their attributes is 
similar to setting the attributes for the 2D axes, we will not have an exercise to set the 
attributes for 3D axes. 
 

1. Use the plot that was set up in the previous exercise. 
2. Open the Annotation window by clicking the Annotation … option in the Main 

window’s Controls menu. 
3. Click on the 2D tab to see the controls for setting 2D annotations, which mainly 

allow you to set the attributes for the 2D plot axes. 
4. Turn off the axes by clicking Draw axes and clicking the Apply button. Notice 

that the axes turn off in the vis window. Turn the axes back on. 
5. Turn off the axis labels by clicking the Axis labels check boxes for both X and Y. 

click the Apply button. Note that the axis labels disappear but the axis titles are 
still visible. 

6. Turn on grid lines for both X and Y dimensions by clicking the Grid lines check 
boxes for X and Y. Click the Apply button. 

7. Choose a thicker line width to use for drawing the axes by picking a new line 
width from the Line width combo box. Click the Apply button. 

 

Exercise 9c) Setting window colors 
The Colors tab in the Annotation window allows you to set the background and 
foreground colors for the active vis window. Color selection is very crucial in the 
creation of a presentation quality image. The default window colors, while good for 
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everyday use, are not very good for presentations because they are flat and do not help to 
convey depth. VisIt provides more interesting gradient color backgrounds that instantly 
improve the quality of an image that will be used in presentations. 
 

1. Delete the plot from the previous exercise. 
2. Open wave.visit on your local computer. 
3. Create a Pseudocolor plot of pressure and click the Draw button. 
4. Click the Gradient radio button so you can change the gradient background 

settings. Click the Apply button. This should change the background to a radial 
blue and black gradient. 

5. Change the Foreground color to white and click the Apply button. 
6. Experiment with different gradient styles by choosing a new gradient style from 

the Gradient style combo box and clicking the Apply button. At the same time, 
experiment with new gradient colors. 

 

 
 

Exercise 9d) Annotation objects 
VisIt provides two simple annotation objects that can be used to improve the quality of an 
image destined for a presentation. The first annotation object is a time slider that is useful 
for showing the progress through time in an animation. The second annotation object is a 
2D text object that can be placed anywhere in the vis window and can display arbitrary 
text. The 2D text annotation is especially useful for adding classification banners to an 
image. 
 

1. Use the plot from the previous exercise 
2. Click on the Objects tab in the Annotation window. 



Visualization with VisIt Class Exercises 

 57 

3. Click on the Time slider  button to create a new time slider object. Click the 
Apply button and look for the time slider in the lower left corner of the annotation 
window. 

4. Increase the height of the time slider to 7% by incrementing the value in the 
Height spin box a few times. Click the Apply button. 

5. Select a new start color by clicking on the Star t color  button and choosing a new 
color from the color palette. Click the Apply button. 

6. Click the Text button to create a new 2D text annotation object. Note that the 
window changes so the attributes for the 2D text annotation show instead of the 
attributes for the time slider. 

7. Type Unclassified into the Text text field. 
8. Click the Bold check box to make the text be bold. 
9. Click the Shadow check box to make the text have a slight shadow under it. 
10. Click the Apply button. 
11. Type 0.36 0.95 into the Lower  left text field and click the Apply button to move 

the annotation to the upper middle of the vis window. 
12. Change the width to be 30% using the Width spin button and click the Apply 

button. 
13. Use the Animation slider  to change the time so you can see the time slider 

annotation update a few times. 
14. Use the Animation slider  to get back to the first time state. 
15. Delete the plot. 

 
 

 
 

Exercise 9e) Lights (optional) 
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Lights can make a lot of difference in the brightness of a plot that uses lighting like the 
Pseudocolor plot. If a plot is too dark, changing the light or adding another light can 
vastly improve the plot’s appearance. This exercise is not so concerned with making a 
plot look better as it is with showing you how to use the lighting controls so we will use 
multiple colored lights. 
 

1. Open globe.silo on your local computer. 
2. Create a Pseudocolor plot of w. 
3. Open the Pseudocolor  plot attr ibutes window and make the Pseudocolor plot 

use the xray color table. 
4. Click the Apply button. 
5. Open the Annotation window, click the Colors tab, and click the Solid radio 

button so the vis window will use a solid background color. Change the 
background color to black and click the Apply button. Dismiss the Annotation 
window. The vis window should now have a big white globe on a black 
background. 

6. Reset the view using the Reset view toolbar button in the vis window. 
7. Turn on auto update mode in the Main window by clicking the Auto update 

check box above the plot list. This will eliminate the need to keep clicking the 
Apply button and will work better for designing lights, which is largely a trial and 
error exercise. 

8. Open the Lighting window by clicking on the Lighting … option in the Main 
window’s Controls menu. 

9. The Lighting window will have on its left side an image (the test sphere) that 
looks similar to the plots that we’ve set up. In fact, we set the plots up to look like 
the test sphere in the lighting window so you can see more easily how lighting 
affects a plot. Nestled in with the test sphere, there is a small blue arrow that you 
can drag around to change the lighting. Drag the small blue arrow and release it 
and watch lighting on the test sphere change. Since Auto update mode is on, the 
vis window will also update. 

10. Move the blue arrow a few times to see what happens. 
11. Type 0 0 -1 into the Direction text field and press Enter. This will reset the light 

so it shines into the scene. Change the color to red. 
12. Select light 2 by clicking on 2 in the Active light combo box. 
13. Type 0 -1 0 into the Direction text field and press the Enter key. 
14. Change the light’s color to green. 
15. Turn the light on by clicking the Enabled check box. The vis window should 

have a mostly red sphere with a soft green highlight coming down from above. 
16. Select light 3 by clicking on 3 in the Active light combo box. 
17. Type -1 0 0 into the Direction text field and press the Enter key. 
18. Change the light’s color to blue. 
19. Turn the light on by clicking the Enabled check box. The vis window should 

have a mostly red sphere with a soft green highlight coming down from above and 
a soft blue highlight coming from the right. 

20. Rotate the plot in the vis window. Notice how the highlights never seem to 
change because the lights are fixed in space because they are camera lights. 
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21. Change the blue light to be an object light by selecting Object from the Light 
type combo box. 

22. Make light 2 (the green light) be the active light by selecting 2 from the Active 
light combo box. 

23. Change the light type to Object. 
24. Make light 2 (the red light) be the active light by selecting 1 from the Active light 

combo box. 
25. Change the light type to Object. 
26. Click on the Preview radio button in the Lighting window to show all lights and 

drag the mouse over the test sphere to rotate the test sphere. Note that the lights 
are now fixed to the object. 

27. Rotate the plot in the vis window. The behavior will be the same as for the 
Lighting window’s test sphere 

28. Click the Reset button in the Lighting window to restore the default light 
attributes, which are the light attributes that were last saved. Since we never 
clicked the Make default button for lights, this will restore VisIt’s lighting to use 
a single white camera light. 

29. Turn off Auto update in the Main window. 
30. Delete the plot. 

 

 
 
 

Exercise Group 10: Animation and Keyframing 

Exercise 10a) Session files 
VisIt session files save all of the information necessary for VisIt to create the same plots 
later. 



Visualization with VisIt Class Exercises 

 60 

1. Open wave.visit on your local computer. 
2. Create a Pseudocolor plot of pressure. 
3. Create a Mesh plot of quadmesh. 
4. Click the Draw button. 
5. Open the Annotation window and make the vis window have a gradient 

background and change the vis window foreground color to white. 
6. Save a session file by choosing Save session … from the Main window’s File 

menu. You will be prompted for the name of the session file so save the session 
file as wave.vses. 

7. Quit VisIt. 
8. Start VisIt again. 
9. Click Restore session … from the Main window’s File menu. Locate and select 

the wave.vses session file that you previously saved. Once you select the session 
file, VisIt will read in the session file and restore everything to where you were 
when you saved the session file. 

 
 

Exercise 10b) Movie generation using session files 
VisIt provides a utility for generating movies called visit –movie. If you open up a 
command line shell, you can execute visit –movie with the name of a session file and 
VisIt will create a movie of the plots described by the session file. In Windows, VisIt 
session files can be used to automatically generate movies. If you right click on a session 
file, there are options to generate movies at different resolutions. If you choose to 
generate a movie like this, Windows runs visit –movie with the session file that you 
clicked on. 
 

1. Open a Command prompt window by choosing Command prompt window 
from the Accessor ies menu in the Programs menu in the Windows Star t menu. 

2. Type cd C:\Program files\LLNL\VisIt 1.4.1\ to change the active directory to the 
directory where VisIt was installed. 

3. Type visit –movie –sessionfile wave.vses –geometry 1000x1000 –format tiff to 
generate 1000 pixel *  1000 pixel TIFF format movie frames of the plots described 
by the wave.vses session file. 

4. Open My Computer  on the Windows desktop or in the Windows Star t menu. 
Navigate to C:\Program files\LLNL\VisIt 1.4.1\ where VisIt was installed. This is 
where VisIt session files are saved by default. 

5. Right click on wave.vses and choose the Generate 480x480 movie option. This 
will cause VisIt to generate TIFF files for the visualization described by the 
wave.vses session file. 

 

Exercise 10c) Keyframing 
VisIt allows you to set plot, view, and database keyframes for your animation. This 
exercise will familiarize you with setting plot attribute and view keyframes. 
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1. Open the Animation window by clicking Animation … in the Main window’s 
Controls menu. 

2. Click the Cache animation for  faster  playback check box so VisIt caches the 
animation while generating it so when the animation starts playing again from the 
beginning, it plays faster because it does not have to be regenerated by the 
compute engine. 

3. Open wave.visit on your local computer. 
4. Create a Pseudocolor plot of pressure. 
5. Create a Mesh plot of quadmesh. 
6. Click the Draw button. 
7. Open the Keyframe window by clicking on the Keyframing … option in the 

Main window’s Controls menu. 
8. Turn on Keyframing by clicking the Keyframing enabled check box. Click the 

Apply button in the Keyframe window. 
9. Select the Mesh plot in the Plot list and double click it to open the Mesh plot 

attr ibutes window. 
10. Make the mesh plot use yellow lines. Turn off the Use foreground check box and 

change the Mesh color  to yellow. Click the Apply button. 
11. Rotate the view a little in the vis window. 
12. Open the View window by clicking on View … in the Main window’s Controls 

menu. Click on the Advanced tab. Click on the Copy view from camera check 
box to make sure that it is turned on. Click the Apply button.  

13. Click the Make camera keyframe from view button to set a view keyframe. 
14. Since we’re keyframing a database with multiple time states, VisIt will have more 

than one possible time slider: a time slider for wave.visit and a time slider for the 
keyframing frame. The active time slider should be the keyframing time slider. 
Drag the Animation slider  to frame 37. 

15. Double click on the Pseudocolor plot’s plot entry in the plot list. This will select 
the Pseudocolor plot and also open the Pseudocolor  plot attr ibutes window. 
Change the plot’s opacity to 10% and click the Apply button. This will set a plot 
attributes keyframe for the Pseudocolor plot at the current animation frame. 

16. Rotate the plot a little in the vis window and zoom in a little too. 
17. Click the Make camera keyframe from view button in the View window to set a 

view keyframe at the current animation frame. 
18. Drag the Animation slider  to frame 70. 
19. Double click the Mesh plot’s plot entry in the plot list. When the Mesh plot 

attr ibutes window opens, change its Mesh color to be red. Make the plot use a 
heavier line width too and click the Apply button to set a plot attributes keyframe 
for the Mesh plot. 

20. Double click the Pseudocolor plot’s plot entry in the plot list. When the 
Pseudocolor  plot attr ibutes window opens, set the plot’s opacity to 100% and 
click the Apply button. 

21. Rotate the plot a little in the vis window. 
22. Click the Make camera keyframe from view button in the View window to set a 

view keyframe. 
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23. Save a session file called keyframe.vses so you could restart VisIt later and get 
back all of the setup that you’ve just done. 

24. Click the Play button and watch the animation generate and play. 
25. Once you’ve watched the animation enough, click the Stop button and drag the 

Animation slider  back to frame 0. Delete all of the plots. 

Exercise 10d) Running the CLI (optional) 
VisIt’s Python command line interface (CLI) is a Python interpreter that imports the VisIt 
Python module when it starts up. This allows what is an ordinary Python interpreter to 
control VisIt via scripting by calling functions that give VisIt instructions to open 
databases, create plots, etc. 
 

1. VisIt’s Python command line interface (CLI) is available in the VisIt program 
group in the Windows start menu. To run VisIt’s CLI, click on VisIt Command 
Line Interface in the VisIt program group. 

2. To open a database using the CLI, you must use the OpenDatabase function from 
the VisIt module. The OpenDatabase function takes the name of a database to 
open. The name of the database to open can be a relative path to a file on disk or it 
can be a host qualified file name to open a file on a remote computer. Since the 
start up path on for the CLI on Windows is the VisIt installation directory, we can 
open up VisIt’s noise.silo database by typing OpenDatabase(“ data\\noise.silo” ) 
at the Python command prompt and pressing the Enter key. 

3. The Python function to call if you want to add a plot from the open database is 
AddPlot. The AddPlot function takes two arguments. The first argument is a string 
containing the name of the plot type to create (e.g. “Pseudocolor” , “Mesh” ). The 
second argument is a string containing the name of the variable to plot. To add a 
Pseudocolor plot of the hardyglobal variable, type AddPlot(“ Pseudocolor” , 
“ hardyglobal” ) at the Python prompt and press the Enter key. 

4. You can list the plots that have been created by calling ListPlots(). Type 
ListPlots() at the Python prompt and press the Enter key. 

5. The Python function to call if you want to add an operator is AddOperator. The 
AddOperator function takes a string argument that is the name of the operator that 
you want to apply. To apply a Slice operator, type AddOperator(“ Slice” ) at the 
Python prompt and press the Enter key. 

6. If you have the default Slice operator attributes in your configuration settings, 
adding a Slice operator sliced the Pseudocolor plot and projected it to 2D. Let’s 
set the Slice operator attributes so the slice is left in 3D. Each operator or plot has 
a Python object type that contains the attributes for that operator or plot. You can 
create an object to set the slice operator attributes calling the SliceAttributes 
function. The name of the function to call in the general case is the name of the 
function plus the word “Attributes” . The name of the function that you would call 
for a Pseudocolor plot is PseudocolorAttributes. Type s = SliceAttributes() at the 
Python prompt and press the Enter key. 

7. The object s now contains slice operator attributes. Print the contents of s by 
typing print s at the Python prompt and pressing the Enter key. 



Visualization with VisIt Class Exercises 

 63 

8. Let’s make the slice be left in 3D now. Type s.project2d = 0 at the Python prompt 
and press the Enter key. This only sets the attributes for s. Next we have to tell 
VisIt to use s as the new slice operator attributes. 

9. Type SetOperatorOptions(s) at the Python prompt and press the Enter key. The 
SetOperatorOptions function takes an operator attributes object. In this case, 
we’ re passing a slice operator attributes object and VisIt will apply it to the 
selected plots in the plot list. 

10. Now for a small demonstration of why scripting is so powerful. Type the 
following code at the Python prompt: (Note that the >>> and … are the Python 
prompts and are only shown for proper indentation. Do not type those characters) 

 
>>> s. or i gi nType = s. Per cent  
>>> f or  i  i n r ange( 0, 100, 5) :  
. . .      s. or i gi nPer cent  = i  
. . .      Set Oper at or Opt i ons( s)  
 

11. The above code should make a slice plane move through the data in 3D. 
12. To make the slice plane move through each dimension, type the following code at 

the Python prompt: 
 

>>> nor mal s = ( ( 1, 0, 0) ,  ( 0, 1, 0) ,  ( 0, 0, 1) )  
>>> f or  n i n nor mal s:  
. . .      s. nor mal  = n 
. . .      f or  i  i n r ange( 0, 100, 2) :  
. . .          s. or i gi nPer cent  = i  
. . .          Set Oper at or Opt i ons( s)  

 
13. Type Ctrl+Z and press the Enter key at the Python prompt to exit the CLI. 

 

Exercise 10e) Using the CLI to generate a movie (optional) 
 
VisIt’s CLI can be run with a –nowin flag to make it run without a window and you can 
give a –s argument with the name of a script to make the CLI execute a script. 
 

1. Open a Command prompt window by clicking Command prompt in the 
Accessor ies menu in the Windows Star t menu. 

2. Type notepad.exe at the command prompt to launch the Notepad application so 
you can type in a new VisIt Python script. 

 
OpenDat abase( “ l ocal host : C: \ \ Pr ogr am Fi l es\ \ LLNL\ \ Vi sI t  
1. 4. 1\ \ dat a\ \ noi se. s i l o” )  
AddPl ot ( “ Pseudocol or ” ,  “ har dygl obal ” )  
AddOper at or ( “ Sl i ce” )  
s = Sl i ceAt t r i but es( )  
s. pr oj ect 2d = 0 
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s. or i gi nType = s. Per cent  
Set Oper at or Opt i ons( s)  
Dr awPl ot s( )  
nor mal s = ( ( 1, 0, 0) ,  ( 0, 1, 0) ,  ( 0, 0, 1) )  
f or  n i n nor mal s:  
    s. nor mal  = n 
    f or  i  i n r ange( 0, 100, 2) :  
        s. or i gi nPer cent  = i  
        Set Oper at or Opt i ons( s)  
        SaveWi ndow( )  

  
3. Save the script to a file called movie.py. 
4. Type “ C:\Program Files\LLNL\VisIt 1.4.1\visit.exe”  –cli –nowin –s movie.py at 

the command prompt to make VisIt’s CLI generate the movie frames with no 
window. 


